Purpose: The purpose of this study was to determine the stress level and coping strategies among undergraduate Saudi female nursing students during their clinical education.
INTRODUCTION

Overview
Stress can be defined as the state or feeling that a person reaches when "demands exceed the personal and social resources the individual is able to mobilize." 1 It is neither the environmental event nor the individual's response that defines stress; rather it is the person's perception of the psychological situation which is the important factor. The feelings that are most affected when experiencing stress are the personal feeling of threat, vulnerability, and the ability to cope.
Students encounter high levels of stress due to the pressure to succeed in an academic environment. [2] [3] [4] [5] [6] Stressors such as social, emotional, physical, psychological, and family problems are thought to be the most common factors affecting students' capacity to learn and academic achievement. 7, 8 Other factors causing stress in college were changes in living conditions, deadlines, the class environment, and future career concerns. 9 Coping is defined as a process of change to manage specific demands that are appraised as exceeding the resources of the person. 1 There are two forms of coping: problem-focused coping, which are used when an individual feels that he or she has control of the situation and can manage the source of the problem. The second is emotionalfocused coping, which is when the emotional reaction to the problem is controlled, as opposed to the problem itself. 10 Sheu et al. 11 stated that using effective ways to cope with a problem makes it easier to return to a stable state, leading to a decrease in the negative consequences of the stress. In contrast, coping mechanisms which are seen to be ineffective can potentially increase the negative consequences of stress.
The World Health Organization (WHO) reported in 2004 that there are only 40 nurses for every 10,000 people in the Kingdom of Saudi Arabia, supporting the need to understand causes of stress that may be experienced by Saudi student nurses. The aim of this study was to inform nursing students and educators in relation to how nursing students cope with stress during their clinical training. The findings emphasize the serious implications of stress on nursing education and administration, supporting additional research in this area. Through understanding the nursing students' stressors and coping strategies, retention of nurses in the workplace may be improved.
Stress
Stress may influence almost every profession. However, the level of stress encountered and the number of sources of stress are higher among health professionals, especially nurses, all of which have a negative impact on their health. 12 Singh et al. 13 reported that nursing students are more stressed during clinical training than students in other academic programs.
Recently, there has been an increase in the understanding of the stressors that affect student nurses. 2, [14] [15] [16] According to the literature, nursing students experience stress in both the academic and clinical aspects of their training programs. Major stressors that have been identified are lack of time, high workload, difficult decision-making, adapting to change, and making mistakes. 16, 17 Moreover, fear of failure while preforming a professional procedure and dealing with complicated conditions were considered as stressors among nursing students. 13 Edward et al. 18 reported that a patient's death or caring for dying patients were reported to contribute to feeling distressed. Shaban et al. 5 reported that in particular, first year nursing students are more susceptible to stress due to the changing nature of university life and the fact that they have to learn new social skills and manage their own needs. While some stress is motivating, too much stress can lead to poor academic performance, depression, malnutrition as well as other mental health problems. From Jordan, 19 conducted a descriptive correlation study among 597 nursing students from two faculties of nursing. The results revealed that 286 students (47.82%) had a higher than expected stress level. The results demonstrated a significant negative correlation between a student's age and stress. Senior nursing students have a lower stress level compared to junior students. The most frequent types of perceived stressors were nursing staff and teachers, grades, assignment work and communication with patients. 19 These stressors may have a negative psychosocial effect on the nursing student which could influence their academic performance and in some case, lead to serious health problems.
Impact of stress on a nursing student
Stress has known mental and psychological effects on nursing students which may have negative consequences for their health. These effects may include becoming anxious, suffering from insomnia, lacking concentration, having a poor social life, arriving late, or being absent from lectures. 16 Other studies revealed that high levels of stress can cause depression, which could lead to students committing suicide. 15 In addition, 20 reported that many students who experience high levels of stress have decreased capacity in physical and mental health, family and social relationships, as well as diminished thought processes. Kogoj, Cebaśek, and Kragelj 21 conducted a cross-sectional study (n = 476) and reported that, during medical training, stress has a negative mental effect on students leading to burnout in some cases. Students who were suffering from severe stress, particularly those with very weak coping mechanisms, had a high probability of exhaustion (burnout).
Coping
It is important that nursing students should know how to manage their stress. Previous studies reported several strategies to cope with stress.
Shaban et al. 5 found that problem-solving, remaining optimistic, and transference were the most commonly used coping strategies used among nursing students. Kumar and Nancy 15 reported that different strategies such as praying, relaxation, deep breathing exercise, and listening to music are helpful for relieving stress. It is noteworthy that 20 reported that the majority (79.7%) of the students used a problemfocused strategy in order to manage their stress.
Relationship between stress and coping
Al-Dubai, AlNaggar, Alshagga, and Rampal 22 conducted a study to assess the perception of stress among medical students and their coping strategies. A cross-sectional study was conducted among 376 medical and medical sciences undergraduate students in Malaysia. The results revealed that there was a significant association between perceived stress and coping strategies. Students who experienced severe stress usually used venting, denial, self-blame, and disengagement as ways of coping. However, students who had mild-to-moderate stress used emotional strategies. Support for these finding is reported by Al Zayyat and Al-Gamal, 23 who reported that students who used avoidance or transference strategies reported high degree of stress. Eng 
Aim of the study
The purpose of this study was to determine the stress levels and coping strategies among female Saudi undergraduate nursing students during their clinical education. 
Study subject
A nonprobability convenient sampling technique was used in this study to recruit the sample of 121 female Saudi undergraduate nursing students. Female undergraduate nursing students in King The total score ranges from 0 to 116. A higher score indicates higher stress. It has good internal consistency reliability (Cronbach's alpha = .89) and the stability reliability (i.e., the 1-week test-retest reliability) was 0.60 (p < .01). Moreover, the content validity index of 0.94 reflected excellent levels. In addition, 50.7% of the total variance was accounted for by the six factors, which determined the construct validity of PSS instrument (Sheu et al., 2002) . In the present study, Cronbach's alpha coefficient for the total scale was .90, indicating excellent internal consistency reliability. The Cronbach's alphas for the six subscales in this study ranged from .52 to .80.
Coping Behavior Inventory: This instrument was developed for
nursing students who have already completed their clinical experience. The instrument consists of 19 coping behaviors. It is divided into four strategies: avoidance behavior, problem-solving behavior, optimistic coping behavior, and transference behavior. It is also a Likert scale that includes scores from 0 to 4 (0 = never; 1 = infrequently; 2 = sometimes; 3 = frequently; 4 = always). The factor with the highest score indicates the habitual way in which the person deals with stress. The Cronbach's alpha (.76) indicated good internal consistency and the 1-week a part test-retest reliability of .57, .57, .59, and .55 for the four categories, respectively (p < .001) illustrated the instrument's reliability. Identifying four factors using factor analysis established the construct validity and that 38.2% of the total variance was accounted for by these four factors (Sheu et al., 2002) . In the present study, Cronbach's alpha coefficient for the total scale was .70, indicating reasonable internal consistency reliability.
Translation process
The instruments were translated from English to Arabic using the Brislin Model of Translation and Back Translation. 26 The translation process included the following steps: (1) 
Ethical considerations
Data collection
The researchers contacted the teacher, explained the study, and a plan for data collection was agreed. The teachers introduced the researcher and left the classroom. The researchers introduced the study and distributed the invitation letter to the students together with the information sheet. Those who were willing to participate signed the consent form and the students were asked to complete the Arabic versions of the questionnaires. The completion of the questionnaires took 15 min.
Data management and analysis
All data were entered and analyzed by using IBM SPSS, version 22.
Descriptive statistical analysis was used to describe the research sample and the items of the questionnaires. A Pearson correlation coefficient (r) was used to examine the relationship between the variables and selected demographics.
Characteristics of study participants
The sample consisted of 121 female nursing students. The mean age of the students was 21.4 years (SD = 1.0) with a range from 20 to 24 years.
The mean GPA was 3.5 (SD = 0.59). All of the students were Muslims.
The majority (86.8%, n = 105) were single, 10 (8.3%) were married, 2 (1.7%) were divorced, and 1 (0.8%) was widowed.
Regarding their employment status, 112 (95.7%) were unemployed, 4 (3.4%) were employed part time, and only 1 (0.9%) was employed full time. In terms of the level of study, 43 (36.4%) were in Level 6, 32 (27.1%) in Level 8, 27 (22.9%) in Level 5, and 16 (30.6%) in Level 7. The majority of the students (89%) reported being interested in nursing as a career. Table 1 .
Degrees of perceived stress and type of stressors
Coping strategies
The most frequently used coping strategies among nursing students in clinical practice was the problem-solving strategy (M = 15.8, SD = 4.3), followed by the avoidance coping strategy (M = 12.1, SD = 3.4). 
Relationship between stress and coping
Using a Pearson test to examine the correlation between stress and coping, the result showed a low negative significant relationship between total PSS score and the problem-solving coping strategy subscale score (r = -.352, p = .0005). Moreover, there was also a low negative significant relationship between stress from taking care of the patient subscale score, stress from teachers and nursing staff subscale score, stress from assignments and workload subscale score, stress from lack of professional knowledge subscale score, stress from the clinical environment subscale score, assignment and workload, and problem-solving strategy. This provides evidence that the students who use problem-solving strategies experienced low levels of stress.
The total stress score (r = -.392, r = -.336, r = -.243, r = -.278, r = -.299, r = -.24; p = .005, p = .005, p = .001, p = .003, p = .001, p = .001) respectively.
In addition, there was a low negative significant relationship between stress from providing patient care subscale score and the stay optimistic coping strategy (r = -.278, p = .003) and between stress from environment subscale and transference coping strategy (r = -.197, p = .034). The result of correlation between total perceived scale score, stress subscales, and coping strategies is presented in Table 3 .
Relationship between stress, coping, and selected demographic variables
A Pearson correlation was used to investigate the relationship between age, level of income, the student's GPA, amount of clinical training, and total person stress scale with all stress subscales.
The result showed that there was a positive significant relationship between student's GPA and stress from providing patient care subscale score (r = .217, p = .027), indicating that students with a high GPA experienced high levels of stress from providing patient care.
On the other hand, there was a negative relationship between age and the problem-solving subscale score and the stay optimistic subscale score (r = -.207, r = -.261; p = .030, p = .005), respectively. This indicates that younger students usually used a problem-solving and stay optimistic coping strategies compared to older students. In addition, there was a positive relationship between income and the problem-solving coping strategy subscale (r = .286, p = .007), indicating that students with a high level of income used problem-solving strategies more often than students with a low level of income.
TA B L E 1 Item means for PSS in descending order
DISCUSSION
This study is regarded as one of the initial and worthwhile efforts that focus on stressors and coping strategies among nursing students during clinical practice in Saudi Arabia. The present study will add to the breadth of understanding of the problems in the international literature from a Saudi perspective. The result of this study will have important implications for both practice and research. In the current study, the most reported stressors among students were stress from providing patient care, stress from teachers and nursing staff, and stress from assignments and workload. These findings are consistent with previous reported studies. 2, 27 Al Zayyat and Al-Gamal 23 list caring for patients, stress related to teachers and nursing staff, doing assignments, and workload as the most frequent types of stressors among Jordanian nursing students. As the majority of the students experienced stress while taking care of the patients, clinical instructors should orient the students before they start training in the clinical area, for example providing a simulation in the laboratory of how to provide total care for patients. This is essential to maintain a well-balanced academic environment for improved learning during clinical experiences and to prevent or reduce this stress. Nursing students should learn and acquire knowledge to be able to manage different types of patients with different health needs. To reduce stress, nursing educators should provide such information to students and enhance their abilities and achieve skill competency prior to dealing with patients. It is noteworthy that stress from teachers and nursing staff was among the highest-reported stressors in this study. listening, managing stress in the moment, and the ability to communicate assertively could enable students to connect effectively with others, build trust, and feel more confident, respected, and understood.
These methods could facilitate an improvement in the quality of total care provided by students to patients as well improve communication between the students and coworkers. Our findings of female Saudi students' perception of stress, as well as those of Al-Zayyat and Al Gamal, 2 emphasize the importance of finding appropriate strategies to decrease students' degrees of stress during the clinical period of training.
In the current study, the most frequent coping strategy used by the students was the problem-solving strategy. This is supported by Al Zayyat and Al Gamal, 2 who reported that problem-solving was the most used coping strategy among Jordanian nursing students during their clinical training. However, the present study's findings are contrary to those of Shaban et al., 5 who found that the avoidance coping strategy was the most used. Nursing teachers should support the use of these strategies among their students to enable them to manage the stress appropriately. This was evidenced in the results of this study. In terms of the relationship between stress and coping, the result indicated a low negative significant relationship between total PSS score and problem-solving coping strategy.
LIMITATIONS
This study was subject to some limitations that may have affected the results. Using a convenience sample may have affected the generalizability of the results. For future studies, randomization would be an appropriate sampling methodology to prevent this limitation. In addition, this study was conducted in only one setting and for future research, different settings are recommended.
CONCLUSION
The purpose of this study was to determine the degree of perceived stress and coping strategies among female Saudi nursing students.
The results showed that a substantial number of students experienced stress when providing patient care, from teachers and nursing staff and stress from assignments and workload. Students were able to identify some strategies to cope with these stressors; problem-solving strategy was the frequently used strategy. The findings of this study are considered of vital importance for clinical teachers in determining the types of stressors nursing students experience and, therefore, facilitate the use of effective coping strategies and through this process to promote quality care for their patients. The outcomes may prompt the development of guidelines for routine assessment of these factors among nursing students, leading to better coping strategies to the challenges that students could face during their clinical training.
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